Myocardial ischaemia produced by ergonovine-induced vasoconstriction during preexisting coronary stenosis: experimental conditions for the geometric theory.
Experiments were designed to determine the contribution of active vasomotor tone of a large coronary artery during a preexisting coronary stenosis to the production of myocardial ischaemia. The quantitative relations between ergonovine dose and systemic and coronary haemodynamic and electrocardiographic responses during various degrees of coronary stenosis were evaluated in 55 anaesthetised open-chest dogs. In the absence of coronary stenosis, intracoronary infusion of ergonovine (0.04 to 4 micrograms X min-1) had no systemic or coronary haemodynamic effects. In dogs with coronary stenosis created with intraluminal microballoon occluder, ergonovine produced marked decreases in coronary blood flow and distal coronary pressure followed by a decline in left ventricular dP/dt and ST-elevation in epicardial electrogram in the presence of moderate (28 +/- 1.1 mmHg in pressure gradient) and severe (41 +/- 1.4 mmHg), but not mild (15 +/- 0.9 mmHg) stenosis. These detrimental effects of ergonovine were dependent on its dose as well as the severity of preexisting coronary stenosis. Interventions such as aspirin pretreatment or endothelial denudation did not attenuate the coronary vasomotor response or ergonovine, but pretreatment with nifedipine (3 micrograms X kg-1 iv) prevented this response. Intravenous injection of ergonovine (4 to 15 micrograms X kg-1) in doses relevant to clinical usage during intraluminal obstruction resulted in similar changes in coronary haemodynamics as those of intracoronary ergonovine. In contrast, in dogs with various degrees of coronary stenosis produced with an externally applied constrictor device, ergonovine did not affect systemic and coronary haemodynamics. These experiments demonstrate that normal vasomotion superimposed on moderate and severe pliable coronary stenosis can cause transient myocardial ischaemia, which helps to clarify the conditions to produce myocardial ischaemia according to geometric theory.